Circulating endothelial progenitor cells decrease in patients after endarterectomy.
Endothelial progenitor cells (EPC) contribute to vascular regeneration. Since surgical injury and burns induce a pro-inflammatory and proangiogenic response, we investigated the effect of vascular injury with minimal surgical trauma after endarterectomy on the number of circulating EPC and systemic inflammatory changes. Forty-five patients with peripheral arterial occlusive disease were included in the study. Venous blood samples were taken before and 1 day after endarterectomy and plaque material was obtained. Ten patients with minor surgery served as controls. Circulating CD133+CD34+, VEGFR-2+CD34+ progenitor cells and surface expression of CD11b on circulating neutrophils were analysed using flow cytometry. EPCs were characterized in a culture assay as double-positive for DiI-LDL uptake and lectin binding. Cytokine concentrations of interleukin (IL)-6, IL-8, TNF-alpha, IL-1ss, IL-10, IL-12, SDF-1, G-CSF, and VEGF were measured in plasma and tissue samples. After endarterectomy a significant decrease in circulating EPC, CD133+CD34+, and VEGFR-2+CD34+ cells was observed. This was associated with a specific pattern of changes in circulating cytokine levels after endarterectomy with a decrease in IL-1 beta and IL-12, an increase in IL-6 and G-CSF plasma concentrations, and surface expression of CD11b on circulating neutrophils. In contrast, after minor surgery an increase in circulating CD133+CD34+ cells, IL-6, IL-8, and IL-10 was found. Interestingly there was a negative association between levels of local IL-6 within the plaque and only the preoperative levels of circulating CD133+C34+. Endarterectomy induces changes in circulating cytokines and a decline in circulating progenitor cells, which may be due to recruitment of progenitor cells to the injured vessels. This is supported by the negative association between plaque inflammation and circulating progenitor cells before endarterectomy.